All-trans retinoic acid induction of sulfotransferases.
All-trans retinoic acid is the bioactive form of vitamin A (retinol). Retinoids have been used clinically as therapeutic agents against a number of cancers. Retinoids have been reported to induce the phase I drug metabolizing enzymes, cytochrome P-450s. In contrast, effects of retinoids on sulfotransferases have not been as well studied. The present investigation evaluates the role of retinoic acid on the expression of aryl sulfotransferase IV and hydroxysteroid sulfotransferase a in male and female Sprague-Dawley rat liver and intestine. Cultured human hepatic carcinoma cells (Hep G2) and intestinal carcinoma cells (Caco-2) were also used to study retinoic acid's effect on simple phenol sulfating sulfotransferase, dehydroepiandrosterone sulfotransferase and oestrogen sulfotransferase. Enzyme assay and Western blot were used to determine sulfotransferase protein expression. Retinoic acid induced aryl sulfotransferase IV in liver of female rats and sulfotransferase a in liver of male rats. Intestinal rat aryl sulfotransferase IV and sulfotransferase a in male rats and intestinal aryl sulfotransferase IV in female rats were also induced after retinoic acid treatment. In Hep G2 and Caco-2 cells, retinoic acid differentially induced the three human sulfotransferase isoforms. In general, intestinal sulfotransferases were found to be more responsive than hepatic sulfotransferases to retinoic acid treatment. mRNA expressions were investigated using reverse transcription polymerase chain reaction with gene specific primers. Reverse transcription polymerase chain reaction results are in good agreement with enzyme activity and Western blot results. This suggests that retinoic acid induction of sulfotransferases is at the transcriptional level.